Morphine-induced desensitization and down-regulation at mu-receptors in 7315C pituitary tumor cells.
Pituitary 7315c tumor cells maintained in culture were treated with varying concentrations of morphine from 10 nM to 300 microM, for periods of five or forty-eight hours. The ability of the mu-opioid receptor agonist, DAMGO, to inhibit forskolin-stimulated adenylyl cyclase in washed membrane preparations from the treated cells was compared with its activity in membranes from cells incubated in the absence of added morphine. In the same membrane preparations, the number and affinity of mu-opioid receptors was estimated by measurements of [3H]diprenorphine binding. After 5 hr of treatment with morphine concentrations of 100 nM or higher, a significant reduction in inhibition of adenylyl cyclase by DAMGO was observed. Little further loss of agonist activity was observed when the incubations were extended to 48 hr. After 5 hr of morphine treatment, there was no change in either the number of receptors, or their affinity for [3H]diprenorphine. However, after 48 hr of morphine treatment, greater than 25% reductions in receptor number were apparent with morphine pretreatment concentrations of 10 microM or higher. These results suggest that opioid tolerance in this system is primarily associated with a reduced ability of agonist-occupied receptor to activate the effector system. Receptor down-regulation was not necessary for loss of agonist response, although a reduction in receptor number occurred after exposure to high concentrations of morphine for periods longer than 5 hr.